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An invectigetion of technicues tiet could bhe en-
plored in o lcboratory screcning test to evelucrte relc-
tive verietel fiult susceptibility to trey :o0ld (Zotrtis

4

cinercs) wes undertoiren,

awberry juice wes cxtracted end steriliced by
Strawberry juice racted end steriliced by
Seitz filtretion. These strowberry juices were incor-
porcted in both licuild cnd solid mecia end eveclunted

for grovth of Jotr-tis cincroc. Growth resoonscs were

consistent for certein streowvberry veocristics throughout
nesce nethodso.

Cormpering nl anc nercent soluble solids of the
juicen with the grorth responscs obtained in the petri
plete, growth tube cnd shake culture methods of cvelua-

tion indlicsted with the cxcention of 4-2, which sunnort-

ed Potr-tis under the petri plote method only, cll var-
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ving a pil below 3.9 consistently foiled to
sunport Lotrrtis in 211 three metiods. Lo corrcletion
vas indiceted betveen results obteined and pcerceat sol-

uble solids, or vcrieties heving e pil above 3.0.

Studies of s»ore gerainetion using haonr

3
e

3
prencrations of juice directly extrccted from berries
and inoculeted with Zotrvtis swores was uncertcken.

An cttemnt wes ede to deterniine the influcace of ict-

urity or stoze or rineiress of the fruit and veriety

uoon the growth of the gern tubes of Z. cincrec.



Tests of correlrtion between results obtcined in

the germy tube length in thie Julce of yi~c froit onc
tiie mrreclicl nenctretlon of wiole rine fruit gove 2

hirhly significrnt corrcletion cocificient. It is
sucgested turt the srore germinction mcthod be uscd s

a prelinincry screcning test in o brecding progren fol-
loved by wiiole frult penctrotion studics loter 1n the
nrosrents Additioncl testing in subsecuent scasons should

discloce whetlicr o definite pneottern of reshonse cxistse
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Grey .old fruit rot, _qirrtis cincrec, inflicts

losscs estinrted ¢t over 120,000 o yecr to the ich-
cin strevherry srover (8). Control of this fruit rot

by funslcidcl sn»nreoys Lics 1nmroved srectly vitiiin the

pect ten yecrs, but sprering is coctly ~nd 1 improrer-

ly ti:ed 1s incifective.
The control of vrey _0ld by verietal resictrnce

is one of ti.e ultinrte rocls of tie streowberry hreecer.

Bvaluation of vrricties, selections and scedlings to

Grey fo0ld resistsnce by field plot obscrvetions hes been

inconsistent in the nret, »-rtly cduc to the veorisbility

of the micro climcte ond tie inoculvn notenticl. UThus

an inveastigntion of technicues theot c:-uld be enloryea

in 2 lzboratory screcring test to eveluolce releotive

varietel fruit succeoptibility to Grev old fruit rot

ucs nromnted.



REVIEW OF LITLRATTUEE

Grey lold fruit rot, ccused by Zotrvtis cincrea,
was first described on strawberry by F. L. Stevens in
191% (8). lore than 100 diffcrent host plents have

becn reported for Botrvtis cinerea (2). It may be found

on 2ll sorts of decaying vegetctive matter and on the
rmulch and old lerves of the strawberry bed in any sca-
son of the yecar (1).

On strawberry, Grey lold attacks flower bud ped-
icels, stcuis cnd celyces of smell green fruit and lecf
petioles (11,12) and it is not unusual to find an en-
tire fruit cluster infected at once (1). Besides cous-
ing hcavy loss in yield, such infection builds up a high
inoculwa potential which under conditions of high humid-
ity and tenmperatures cround 60°F (6) will invade thc
ripening crop with a hecevy spore load inpossible to con-
trol with sprays during harvest (12).

Botrvytis cinerca is able to renctrate unwounded

tiscsue (1). Brown (5) found thaot pecnetrstion of the
cuticle must take plrce in a purely mcchenicel wey, the
infecting germ tubes being unable to affcect chemically
the cuticle of tiie host nor are they able to sccrete any
toxic substcnce which con nass through the cuticle or
bring about death to the underlying cells. This pressure
theory was backed br Blackmen and Welsfords' (4) work

on Vicia fobo.



Figure I Botrytis clnereca, Grey iold fruit rot, on
the Premier variety. The acvanced stage of this rot is
typified by masscs of grey conidia as noted on upper

portion of berry.
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YWebb (14) investisrted the effcct of hidrogen ion
conceatration on rerm:ination of Zotrwtis conicdic and

found thot verictions in rance occurred denendont unon

the medio. CGeraination occurred ot a nll es low as 1.0

3

b—d

in a moanite solution ond es high es »nii 10.0 in a beet

.

decoction. In general the ontinua »il for gerinrtion
wos in tiic arca of 3.0. Tribe (13) found thet cnzymie
nprencrations fronm culture filtrates were cctive fronm
pH 3.5 to 6.0 and thct activity decrecesed ronidly fron
6.0 to 8.0.

Stevens (11) noted no diffcrence in verietal csus=-
ceptibility vhen an enidemic of Dotrrtis sirert through
an exnerimentcl plot conteining over three hundred vari-
eties. fAnderson (1) a2lso found no differecncc lciween
verieties os records cuccentibllity to infection by
Botrrtis. liovever he noted tihct habit of grouth caused
a strilting diffcrence in the amount of Grey .old which
develored in vrrictics. Vericties wiiich hicve convact
crowth and long leaf stems which shade fruit cre :ore
likely to rot.

Within the fruit, the funsus is cvicdently cencble
of rerdily cissolving the iiddle lomella 2::d of nene-
trating the cell wells thenselves (9). iyphee grow
through the berry rotting the tissuc (1) and the wiole
berry is ronidly involved, finally beconing covered with
conidia (€). The affected berrics retain their shape,

begin to shrivel but no leckoge of juice occurs (9).
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The berries are even firmer thon norncl berrics, soce
cventually becoming herd ond dry (1,11).
Data of dller znd Woggoner (7) collected from a

Idrst snore trap suggested thet most infection by .otrrtis

cincreg originates from nearby nrincry inoculum and
thet the microclinete afforded by the dense foliage 1is
more inportcont than environmentel conditions above the
plant in determining incidence of Grey .old.
Sclerotia are produced vy the fungus os a —rotcction
against dry wecather. These lodge in thie mulch or drop
to tie ground and when noisture is »rescnt, scnd out
vegetative hysheoe which in turn produce conidia (1)
Lninhytotics of Grey 10ld cre associcted with cbund-
ant moisture (1,3,17). Wilson (10) in studying the
effects of irrigation found that on onc occasicn wiien
very heevy rainfall followcd heavy irrigetion onc¢ another
occasion wiaen hunid atmosphere preveiled in s»ite of a
dry soil, the incrcase in crop was offset by an incrcecese
in rotten fruit and the merizetable crop iwres slightly
less or no iore than thet from waw:stered nlotse.

In culture, grouth of Zotrvtis cincrcs at 0°C is

3

ST at 2°C it grows freely; growth ot 25°C is lux-

Irce

r

3

urient and thils teupereture is considered in the optinun

range for growth fells off shirply at 300¢ (10).
Bvidence of exnloretion of varistion in the ability

of the fruit of diffcrent varieties to sunnort CGrey ..0ld

is appearently lccking in the literature.



JATERIALS J.°D I.LT2.0DS

1. Preorrotion of Strcuberry Juicces

Rine fruit samples of strocwberry sclcetiions ond
varietics were tolien at rendom frowm triecl plots locetced
at tiie Co O. Zollar Ixrscry, Lcnton ieorbor, idchiren.

A purcc was then mede from these berrics by niecns of
a lavoratory nuree nrchine, rlcced in erlenneyer flesiis,
and stored at 10°C.

In order to facilitete juice extrecction from the
purces, one to two cuns of noist cenncrs ccllulose ues
nized with each liter of »uree before nressingc. The
juice was then cittrected using a hyrdroulic nress ¢
arnroximately 2500 pounds of precsurc per square inach.

After cxtroction, the individual juices were pessed

6]

5

first tarouch s #C3 clerifving pcd on a 60 rr1 Seitz
filter using both vocuum end eir prescure (Fig.2)e Uhis
wes folloued by pessoge throush a #5T=3 sterilizing pad

and¢ then final ascntic nassepc through another #ST-3

sterilizing pod.

[

2e Solid icd

&

a. Petri Pleote lethod

To cuicitly end accurately mcrsure the licuid
nmedia and ager uced in this and following methods,
an autoictic syrince wes constructede This consisted
of a 20 ml hrvpodernic syringe inserted tiirough a #13

rubber storper. A six inch bolt inscrted ti.rough a



i gure 1I Seitz filter and suction flask apparatus

U sed to clarify ond sterilize the strawberry Jjuice.



#6 rTubber stonrer vas uschd o5 eon o¢justcble nluncer

bolt wrs run thirvoush the #13 stonner cd-

ct

ston. Thi

6]

Jacent to tlie syrince ond weoc held in plece by nuts
on both siccs of ti.c stormpecr. A two inch 18 g hypo-
derriic necdle comnletcd the smnrrotus (Fic.3).

Dotrrtin circrca was cultured at 20°C in vetri

Tv.)

dishes conteining pot- to dextrose zgor (Difco).
Discs, 1.5 cm in diamectcer, were cut from the vneori-
nmeter of thie growins culture usirg o sterile prrex
test tubc.

Seven il portions of the sterile streouberry
juice were eseptically ripctted to zterile GO i netril
nlctes and niixed with seven nl of cool but fluid ster-

ile 3y Difco cgor. Whnen solid, the saples were in-

>

~

oculsted in tiic center with dises ol fotrytis cipcren.

o nmethods o inoculwm nlocencnt were evelucted
in this test. One in which the inoculwn w:is wlcced
wrriziit and the other in wiiich thic irnoculum wes invert-
ed on the agar Juicc preperntion. It wes observed
thiat wiien the inoculum disc urs inverted cad becene

somewnet serled with the egrry the rycclicl growth

Wes cdeloryed slisitly in comnrricon to plocing the
inoculwn ¢ice in en uwnright —enner. The inoculunm
disc WS nlcced urright on tiie eger juice prener: tion.
Inoculoted samnles were incubcted ot 209C and
grouwth measurcments tolten neriodicclly. l.casuremcn Sy

vere rizde in two directions ot right engles, each



Figure III Automatiec syringe apparatus used to quickly

and accurately measure liquid media and agare.



ricasurcizent tolien to tiie nearcst nillimeter. In cases
wiere colony growth wes irresulor, meccurenents were
nede along the lonz cnd chort disnmeter and the average
tolien.
b. Grouth Tube liethod

The growth tubes consicted of horizontel pyrex
ass tubes of 4™ bore, 15 inches long, bent up 2%
inches from each end at a 60° angle. The tubes wcre

held with their onds unright by grooved wooden supnorts

sing the automctic syringe, six ml of 3, Difco
agar wvas ploced in each tube, the tubes plugged, pleced
in the supnorts and autoclaved.

After sterilization, six ml of sterile strawberry
juice was ascptically pipetted into ecach of the tubes

ond then each end of the tube alternately reiscd in

a rocking motion to blend the at

car ond Juice.
Inoculation of tihie growth tubes ucs by means ol

a small cube cut from a PDA culture of Lotrvytis cincren.

The tubcs were incubated at 20°C and grouth necasurc-
ments riade periodically.

3. Licuid lledia

a. Shake Culture ilcthod
The nmcthiod used for preparing the inoculum for
this test was a modification of that described by

Wiken, Keller, Schelling and Stockli (15).



Figure IV Pyrex growth tubes showing their lineecr

shape and method of support.



A 10 to 19 cday 0ld vnlecte culture of otrvtis

ided to a sterilized 1000 rl

[N

[

cincrcc on PDA was &
suction Tlrsk contrining about an inch of b solid
glcss beads 24 cnough buffer solution, pH 6, to just
cover the berds (Mg.5).

The flask was swirled until the myceliwa wes
evenly broken un into a fine sucnension. One ml wes

asentically pivnetted into 270 ml flasks contcining
fifty nl of sterile strawberry juice.

The inoculated flasls were plzcced on a sheker
toble for a2 veriod of 10 days. The length of the
incubation period is grestly cdependent upon the fine-
ness and density of the mycelial suspension. ror
comparison between runs it would ke necessary to run
a stoncderd flaosk of poteto broth or nutrient.

After 10 cays incubation, the culture wes filtcer-
ed through a piece of perechute silk in o buchner
funnel. The myvcelium was scraved from the silk and
placed in a2 »re-weigned alwiinuwa dish end dried ct
60°C to constant weight. |
b. Snore Germination ilethod- Greenhouse Grown ECerrics

Zoore germinction tests were made in frech juice

froo -2 straubcrries tcolien ot rencom from brecding
stoo’” rrouwing in tiic greenhouse. Juice wos cinressed
b s uvesziaz the hulled berries on a 6 x 6 inch nicce

of nover toueling nlaced over 2 7 x 7 inch picce of

m

cnecse clothe The corncrs of tiie cherse cloth were



Figure V Sheke culture inoculum flask, showing the

# solid glass beeds immersed in the buffer solution.



clzen up to fora ¢ beag end the bag twisted to ciprecs
juice from the berries. 4 sncll dron of juice wes
exnressed onto tiie center of a 22 1 scuare cover

glass ond dusted vith Lotryvtis s»mores. The snores
were stirrcd into the dro»n with the tip of an inocu-
lating needlc. The cover glass ues thien inverted
onto a denression slide previously prenercd with a
thin leyer of veascline around tiie edge of the depressione.
Observetions were mode after six e:nd nine hours in-
cubction a2t room ternercture. After twelve hours in-
cubation, gern tube elongction wes too eitensive for
vroner evaluction. The germ tubes of germinated spores
were meacured ¢t rendom in units of snore length. Ior
examnle, a gern tube that was reletively three times
longcr than its spore was recorded s three. Ten
gern tubes were measured ot rancdom in cech replicate.

Where ‘ossible, 2 series wes run using both two

and four berries ner juice e:prescion witii four slide

v

from each e:xmrescsion.

Ce Spore Germination llethod- Fiecld Groun Berries
Three berries were used per veriety ond ecch
stage of rineness. Iour slides were prenrred for eecch
group and neacsurciaents mode on three. Ten gern tubes

were mecsured in each slide using a nicrometer cve-

nlece and lou nouver objective.



L, Wiole rruit Diwoculction [ etliod

Twenty-five fruvit ol ecch veriety were tected in
the green, whitce orc ripe stopec of mrturity.e Loch
berry wes inoculcted on the side with on inverted

3 x 3 mnyeclicl cube cut from 2 6 to & doy PUA cul-

ture of otrvtis cireren (Figeb). iycelicl cubes were

uscd os inocultr in nreference to s»ore inoculctions
becouce of tihe easc of locrlizing the 1noculation end
in loceting the »oint of inoculetion ¢t the time of
evoluetion.

rm

The i:moculrted berries -rerc nloced on a 13 x 17"

gloss nlete resting on six siiell corks in o 14 x 186"

“

flet. The flet wes pleccd in a 659K noist chamber and
covered with 2 »lcstic covered screen to prevent the
Fal

3 - -
rniist snroy I

9]

rom contecting the berries. A temvereoture
of 650F is considcred within the optinmum range for growth

of Dotrvtis while tending to innibit the growth of

fhizonus contaminents.

After a four day incub: tion neriod evaluotions of
infection weore made by cutting the berry longitudineslly
through the point of inoculstion ond .icrccuring the depth
of visible fungcol developmient. This renctretion wes
visible as a derkened erca (Fig.6) and wrs mecsured to its
deenest point zid grouned in clesses of 5 ma cach, from

0 to 25.
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scction of inoculated whole fruit

fter threec days incubation. Area of myceclial penetration

s defined by

Lid

<

e brown orea on the left side of the berry.
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1. The -II and Pcr Ccat Soluble Solids of

berry Juices

The pi ¢nd per cent soluble solids of ti:e verious
juices were meacsured following sterilizection by Seitz
filtretion. This data is suwioerized in Table 1.

As indicoted in Table I tl:e nii voried from 2.6 in
scelection Z-2 to 3.6 in the Albritton veriety. The
nercentcge of soluble solicds renged from 3.2 in the
Larlicdewn vrriety to 5.6 in the Albritton veriety.
Iiieminetion of the table revealed no dernendent rela-

tion between »ll end the ner cent soluble solidse.



TADLE I

T Pi*x 4 D SOLU.LE S0LIDS** O STIAWILinY JUICL LITRACTS

Variety pi SolublepSolids
1. Z-2 2.6 4.8
2. Ewmire 2.7 4.3
3. South liaven 195 2.7 )
b, Z-1 2.8 4,7
5. South Haven Lk 2.9 340
6. Ecrlidewn 3.0 3.2
7. Snarlile 3.1 33
€e Red Crovn 3.1 4.3
9. TLobinson 3.2 L,7
10, TIairlend 262 33
1l. Prenier (lowerd 17) 3.2 )
12. Albritton o5 5.6

* DBSeckiran glass electrode pi ncter vodel h-2

** DBausch and Lomb hend nodel refractoneter



2 rctri Plate, Crowth Tube cnd Shrclte Culture

Tehle II conteins a2 swwery of date obteined on
e effect of strrwberry juice ircorrvorcted in solid
and licuid medio in pnetri rlates, growth tubes ond shcke

<

cultures unon the grouth of _¢ctrr—tic cincrca. This

nernits & comnecrison of results obteined by thic threc

m

metliiols. ne rete

0]

of gro:th of Lctrvtis cirezec on
Albritton usirgs the vctri vlete mcthod, is tuice thot
wrich occurred on Prenicer (llowrrd 17), necrly three tines
tiict or lTwbinson and Tour times tiie rete thet occurrcd
on the 4Z-2 selections.

The order of recults obtained by the growth tube
ncetiiod ere siniler to those obteined hy the »neotri »l-te
rotl.od as shoun in the samne teble. The lLiobinson and
Larlicewn vericties indiccted good grovsth wihile the
mpire variety feiled to sunrort Z. g¢incrc-. On the
verietics Fairlend, wiwnire ¢nd South Haven 195 wlhere
no growthh occurred, inoculctilons were rencated ccversl
tiniesy, each feiling to grov.

In the shalie culturc test, juice Zron: Albritton

gain wes nost fevor:ble Tor growth of Eotrytic gincreo,

followed in order by Frenier (lowrrd 17), Liobinson end
Borlidawn, which is comnereble to the resultc obteined
in the Petri rlete ctiod. Iurtihernore, these results
in this test substontiste tliose obteined for lLiobinson

cnd Berlidewn in growth tubes. Also, 4-1, hanire,
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Dianeter Length Ugte £1Se
Variety Ll Lol
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l. Albritton 35.0 -
2. Prerier (llowcrd 17) 15.6 -

NGt

[ )

cn
(@]
1
(@] (@] (@] (@] (@] o (@] (@) O(I:-'QJ
J

3. ZHobinson 12.6 9.5

[

D

ke IBarlidewn 12.0 8.6

5. TLied Cron 12. -

.« rairland 948 0

4= 2
1

o L= 2 -
9, Sinire 0 o
10. South I.even Ll 0 -

11l. South Haven 199 - 0
12. Soecritle - 6.6

* Voriety not tested
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South lLaven Y44 ond South Iaven 195 sre similer between

methods in that each fsiled to sunmort 3. cincreca in
cither nethoc¢. lIHowever, there is a discrepcney, in
thet Red Crop, Fairlend end 2-2, sunvorted Sotrvtic
cincrea in the petri plate mcthod wiiile Snarkle supnort-
ed BDotrrtis in only the grousth tube method. In the shoke
culture test, ¢ll threc vericties, LRed Crop, ieirlend
and 24-2, fciled to surrort tiie grouth of Zotrrtis
circrcas This nmcy be due to a difference in the sen-
sitivity of the two iethods or it could pocsibly be due
to the dilution of tie Jjulces by the cgor wien using
thie nlate ond grorth tube iiethods.

3. Snore Germinction

a. Greenhouse Grown Serrics

The results of s»ore germinetion studies on juice
of greecnhouse groun berries is precented in Teble 111,
This nmetiiod consisted of inoculstions of a hencing

drop preparction of strcuberry Juice with B. circrec

shorcs. Germ tube lengthis are in units of spore lengtii.
As given in Table III, juice fron sclection South
Haven 458 is most fevornble for germ tube growth fol-
lowed by South Haven 194, Eerlidaun, South Iaven 295
and East Lansing 1065. There is no significent dif-
ference between o two or & four berry scunle. The

results obtained ore cduc to varictel influecnce raother
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SPOLE GIRIILATICOL OF ZOTINTIS CI. LA T STRAWSLERDY

JUICLS EXTHATY.LD FrOIL CHELIIIOLSE CROJL LERIILS

0. Of 0. of Relrtive Corm "uibhe Lenrth*
Selection serries Rense. Incubotion reriod
6 las. 9 i.Trs.
1. Check (Gless = L 0 0

N
Dist. 150)

e}
o

2. E, L. 1069 1.G 4.2

30 Se ile ?9 L}' 2.3 ().L"
546

it 5.5 10.2

N

o)

v W,
= F

oy

=

L]

o

L, lLeorlicdeown
5. Sc l-o l(:L*' - 90j%'

Holt 10.5
11.5%

r\_)

104

6o Be e HFS

-
-

K]
w F R
i

458 iy 6.6 11.1

* Kcletive length of gern tube in units of store lengtu
Sclection L.S.U. .05 = 3,2
Sel. x Inc. reriod L.3.D. .05 = 2.3; .01 = k.1
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With ezcention ol wsrrlicdoun, the verictics test-
ed In tlic rietv .ot rre not inclucccd in tie methods in
Teble II, therefore, o true corrcletion concot b

mode betucen the two tebles. ilowever, parlidewn re-

1

oins fevorcwle for the crowth of 2oirytis in thic
spore geormlrction metilod oo in the vrevious retllolc
(Table II).

be F'ineld Grown perrics

S CIN S N oS e ey 2, . .
e influecnce of vericd: ent st ge of rincrecs

.- 1 -1 Kel P s PR 4m o

uion the ~rorth of goon ftuv-s of L. clrcren were

7

a .

studied in this tect,.

.

I3

as cilven in Teble IV, five of the eight selcetions
unrdcr te~t vere iore frvorsble for gemi tube zrovrtl
in the white ctrze of herry neoturity then in the rine
strre. Vorictesl dilfTerences were olso cvidenced.
Albritton wes tle r.oct fevorsble for ~eis tube develon-
went, ond South Hrven 19%, the lerst favoreble.
Comperinzg with Table ILii, cclecticns South ‘lrven
205 and Lest Lencing 10065 naintzined siniler ranks
in Teble IV as in Teble Ili, uhiilc sclection South
Leven 194% hes shifted fron thie ore unfavorable in
Table III to the more fovoreble Tor grouwth in Teble IV.

L, Grouwth of I-olrtes of DLotrrtis cincrcg into Wiocle

A study wns mede using wiolce ntreouberry Irult es

the substrote for ootr-ltis claeres in order to deteriiine

~

if the verictal relationsiins found in the julce



TADLE IV

GLIC:ILATION OF 1Ot Is Xl i SrOnaks [i7Thi SIX Houns

LiCULATIC I JUICE OF DIFTunndT VARILTILS O "IELD
CROWID STIMJELRIILES AT WIITE Ao LIPL 8TAtGLS CF
BLRIY 1AY0V0ETY

Germ Tube Lengthi* (ncean)
Voriety White Hyre AVCTE

10 So :J'.. 195 llo’+ 9.1‘}' 1001

]

2. S. ii. 1G4 2.0 11.7 12.0

3. FPrenier 2.1 15.4% 14,1
(lioward 17)

13.6 14.5

[
1
.

'..J
\D
L]
N O W

. F?iI’l\"nd
1i+a3 16.9
1

o L. L, 106% boh 1c.0

A8
[
.

L
5. 1lobinson
6
7

1.0

-4
(O
L]
o
=

D
L]

. OS¢ . 2%Y

1.0 20.0

'_l
\D
]
\n
)

Oe AlDritton

Averag 16.0 14%.9

*  jAverege of 30 s»hores in units of eycnlece nicroncter,
low power objiective.
Verieties = Ledede 05 = 1.33 01 = 1.7

laturities = L.3.Us .05 = 0.5; Ol = 2.k4

V x il (groups) = L.S.Le L,05 = 1.C3 .01 = 2.4
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A2

preprretions could a2lso be roted in the wiole berry
L v

end to deteruine 17 thece relctionshins exist 2t the
vorious stoges in the develorrment of the fruit.

As indicoted in Table V, degree of penetrotion of
the vhiole fruit increesed with increcscd nmeoturity with
the ecxcerntion of scleetion host Lonsing 1065. lowcever,
the degree of increcce in penctrction wes depcndent
unon varicty. Ior cxamnle, rrenier (Dowerd 17) had
an average nenctration in the green end rine stages of
9.1 end 15.5 :m recocciively. 4 differcnce of 7.4 .
Wherecs, sclection South Ileven 295 had an :Ver:ge penc-
tretion in the green and rive strces of Co3 ond 2005 mt
respectively, e difference of 1h.2 .

of penetretion unon vericty is further cevidenced by

the significent Interaction between variety snd rine-

The difference betwcen verieties znd between stages
of ripeness and tlie interaction rtetweca tiicii were hichly
significant. It is sugrested t.at tle varicty resction

HoL

to otrytis cincregz infection depends unon stege of nat-

urity as wvell as veoriety and one cauiot predict a re-

action witinout tezking “oth factors into considerestion.

P

Correlation coefficicnts were calculsted with data
obtained in the spore germiization studies on ficld groun
berries (Table V) zond penetrotion studies of whole fruits
(Table V) os well as for different stoges of ripeness

withiin ezch groun. Correlction coefficients a2re suminerized



TLOLE WV

PoloTohdT100 G2 WI0LE STIAW iKY rubiIT AT DIFy T

STAGLS G LATULILITY =¥ ZCRINTI . CIiiilia*

Stage of Fruit Devclonment (ucens)
Sclection Green White Lipe Avcrage

1. E. L. 1’365 L*_.O 9.5 1.2 4.9
2. S. L. 175 4.0 6.2 749 640
3. S. . 19k 5.9 6.5 1%.5 9.6

L, prezicr 9.1 11.86 156.5 12.4
(Cowerd 17)

Y. 1ilobinson 10.5 10.0 1649 2.4
6. oirlend 10.6 10.5 17.5 12.9
7« 5S¢ la 205 Ge3 15.1 2245 15.7

Averace 7.5 104 13.9 10.6

* l.ecosurcanent in mn.
Selection - L.2.D. .05 = 1.2 .01 = 1.0
leturity - L.5.0. .05 = 0.8; .01 = 1.0

0
V x 1. (groun) = Le3eDe ,05 = 2.15 01 = 2.7
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in Table VI,

e

The rerction of sclection Lest Lonsing 10207 to
nycclicl penctretion in rine fruit wees not in 1ire with
its rerction in other stoges or otlier tects. This is
narticulerly evident by the ncegetive corrcletion coofl-
ficicnt obtained betucen the lensth of rer: tubes in
julce of wiiite berries ond the niyerlial renctration «f
.

rult. The cruce 1s unimnoun cnd 1077 DCrhcns

<

virole »ine
be dve to 2 ode of resist:rice meceulirr to tiis selection.
further testing of otiier sclcctions will neriicps revecl
the ccuse or at leect reverl vhether other sclcections
will follow this secie pattern. or nurnose of corre-
lotion between Yables IV and V, tuo correletion coeffi-
cients were run, inclucing snd cxeluding selection Last
Lansing 1065,

Corrcletion tests including selection bact Lonsing
1065 geve 2 hichly sisnificont corrclation coefficicnt
of .07 betwecen the growth of gera tubes 1n juice o
rine fruit ond nycelicl venetretion of whole white fruit.
Also, nyceclial pcrnetration of whole wiite frult s~nd
nycelial penctrntion of whole rine fruit gove .o signi-
ficent correlction coefficicnt of .70. 411 otihicr corre-
lotion cocfficients obtecined were non-sizrnificent.

Correlction tests excluding selection Lact Lansing

1

O

65 geve a hichly significont correlction cocfficient

of ¢4 bhetween rern tube grosth in julce of rine fruit



TADLE VI
TLSTS OF COLMLLATICN WITIIIN ALD LoWio GRILD TUDE STUDILS

(TALLE IV) 4D W.OLL DLl FLOLTLeCION SOODILS ( T4OLE V)

n
..cthod Cocfficicnt

Gern Tube Waite vs Penctrotion White ) .26
Germ Tube Rine vs Fenetrotion Rire e QLK * o5
Germ1 Tube Ripe vs Penctrotion White « QO *% Q7 XX
Gera Tube Wiite vs Fenctrotion Liine o3 -.15
Ger Tube White vs Germ Tube Lipe o Sl L6
reactrotion White vs Fenctrotion hine e QO %% « 70 %
Penctretion Green vs Fenctrotion Iipe .69 <30
Penctrotion Creen vs Fenctrotion Waite 52 « 50

A. Selections - South laven 195, 10W, 205, Frirland,
Preocicr (lowerd 17) end iobinson.
3. Sclections - Eost Lonsing 1065, South ioven 1995
10k, 205, TFairlend, Prenier (loverd 17) end Hobinson.
** .01 level of circnificance

* .05 lecvel of sirnificeonce
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and :i7eclicl nenectretion of wiole rine froad tiotdy

i—Ue e e

cd botucen geri tube growtir in julce of rine Irull rc

nrecliscrt wenctrotion of wiole rine fruit cs vell cs

[FESEE U 1

.

nyeelicl nenetrotion ol whole white fruit cnd myeelicl

neactrotion of wiiole rine fruit. A1l other corrci:tio:

cocf 'icicnts obtrined were nron-sirniliceo:sile.

(&}

ficent correloction cocfficients of JC¢ were ontois
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Differcnces in the ¢bility of the extreoeted juice

of vorious sircuberry verictics to curz-cort _cir-tics
cincres were ¢n-orent on ogcr cnd licuid nedlic, £afd

D7 spnore Zoradnction in juice.

43

The nctrl nlote method indicoted thrt juice of the
verieties ilbritton, Frenlcer GGlow-rd 17) crnd Zobiison

~

were Liiinly fevoreble for tie crorth of

The entire pl-tes were covered within ciz deys, —hicreas

prencrctions of teirleond

I

4=2 veoriectics hird not

Q)
h-‘

~°s
8

-

shoun cny increcce until thie fouvrin or Tifth Ceys re-
shectively o no grovth wes vicible ¢ 2ll on the -

pire, South iaven 44 ond the Z-1 prencreotions.

The orcer of rccults obtocined in tiic Zroth tube
nethiod were sitdler to thiose obicired by tiie noetrl vlote

F

ethod vilth thie ercention of tlic Feirlend weoricty wihicl
¢isnleryed grovth in the notri ~lcocte but foiled to cup-

nort Zotrwtis cinerco in thiis nethod.

The recults in liculcd nedla for Albritton, Prenicer
(liowrrd 17), Iiobinson end Lrriidcwn were sinilar to those
obtained in colid mediae. Tiowever, Red Cron, Jairland

end 2-2 vericties wiich sunrorted potrytic cincreg in

the petri plote end growth tule methods failcd to cup-

[

port it in the shclke culture methiod. “his could be

-

attributed to ¢ diffcrciice due to diluvtion of the juices

4

by the eger in the netri nlste end grouth tube rnicthicds.
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Comncrison of »li ond nercent solublce solids of
the juices with the grosth recrhonses obtrined in the
vetri plcte, growth tube ond snrlie culture netiods of
evoluction, indicated with the cxception of csclcc

[y d

Z-2, ul:ich sunnortcd sotrrtis cincorer in the retri nlrte

method only, ¢11 varictics having 2 2l below 3.0 con-

sistently failed to supmort Sotrriis cincreo in all

three methodse. o correlrtion wes indicated betwecen
results obtained and pcrcent soluble solids, or veriet-

N

ies heving a pi above 2.0.
nesults obteined 1n thie spore geriinction :ietl.od

n juice from grecniouse croun fruit disclosed tict

this netiiod recvires a mininun nunmber of fruit. itesults

of verieties in comr on between thiis met.od and vreviou

nethods were consictent,.

In the spore ger .ination study of field groisn ber-
ries, an cttenpt wes neade to deternine the influence of
naturity or stage of rincness, c¢né veriety unon the prowth
of tlie gern tubes of L. cinerco. The results indic:te
that the vericty os well ©s stoge of rinceness are de-
terining frectors of resnonse.

Studics on whole fruit reshonse to Jotrvytis inocu-~

lation indiccte thet the penctrotion of the causcl or-

genisn is denendent u-non the varicty ond ¢lso uson the

|_|
Q
(@)
ja
(@)

stage of moturity cond that one connot dict the cffect

of one vithout tlhic other.



Tests of correl-tion vere run on drte obtrined

in sHore g

>

cralnetion stuciecs of Tield provn berries cad

“
i

nycelicl penctretion studices of wiole fruit cs wcell oo

~

C

lalial

FalX Ay . . fa] : - O K] eIy emaaq e
Ilecrent stages of rincnecs witlh.in coccll ZToude.

,,.Jo

My

he non-sigiilicent correlction weticen tiie leugth
of serr tubes in iroculeted Juice of wmhite berrics with

[t

lengtiis obtoined 1a julces of rine herries suggects thet

Lo

the recctions due to ricturity are denendent uv»hon variety.

There is lLowever, highly significcnt correlction betueen
nycelicl nenctretion of wiole wirite berries end irrcelial
nenetretion of vhole rine berries. One underlving fector

v .

winich ney exhlein this concrent contrest 1s

3\ )

durction of tue test (tiiree doys) the berry is increos-
ing in meoturity oad ct the end of the tect the diffcr-
ence betwecn the rive rn¢ the wiilte fruit ncy be nes-
ligible. 7Zor tiiis sciie recson the lcek of correlction
bet-rcen thie length of germ tubes in Juice of wiiite ber-
ries cnd nycellcl penetrotion of white beriics o be
cinleincd.

he nost cimificant corrclation bilologicelly cs
well s staticticelly is thet between the germ tube
lengtn in the Juice of rine fruit ond the nyeelicl peone-
tretion of whole rine fruit. This suggests thot th
shore gerainetion method ey be uscd oc o »relininary
screening in o breeding nrogren followea by whole fruit

~ ey

penetration studies lster in thie »rosram. Addivionrl



testine in subscouent seocons siiould dicsclose wuniether

a definite prciivern of responce ellstse



SU.LALY

An investicrtion of techiiicues ti.ot could be en-
ployed in a lchorntory screcening test to evalurte rela-
tive verietel fruit suscentibility to Grey lold (lotrvtis
cirerec) was undertelen.

Strovberry juice wes eixtrected o8 sterilized by
Seitz filtretion. <+hese strewberry juices were incor-
rorcted in both licuid ond solid :iicdia and cvelucted

for growth of .otrrtis cincrcc. Growtlr resnonscs ucre

consiztent for certein strawbcrrey verictics throursliout
these ethodls.

Couprring nil cnd ncrcent solunle solids of th
Julces with tlie grouth reuncnses obtalied in thic netri
nlate, growth tube and shelic culture netlolds of cvelua-
tion i~diceted with tihe cicention of =2, wiich sunnort-
el otrrtis under the wnetri plete uctl.od only, ell ver-
letics hoving o »nil below 3.0 consistently friled to
sunnort Zotrvtis in 211 three methods. 10 correlction
vwes ilrcdlecoted betwecn results obteined end nercent sol-
uble solids, or vericties hoving a pll ebove 3.0.

Studies of spore gerainction using henging dron
preperations of Ju'cc directly citracted frou berries
eand inoculrtod —with Jotrvtis snores was widerteiicn.
An cttenvt wrs nade to deternine the influence of mat

urity or ctege of ripeness of thie fruit and variety

upon the grouth of the germ tubes of Z. cinerco.
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